









Publisher's PDF, also known as Version of record
Link to publication from Aalborg University
Citation for published version (APA):
Mathiesen, B. V. (2009). Analysis of Power Balancing with Fuel Cells & Hydrogenproduction Plants in Denmark.
Energinet.dk.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.





























































































































































































































































































































































































         


              
              

               





           
              




           

















































              
     


    
          

             

              
     





             
              

         
             

 
            

              








                 
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           








             










   














               
                








282 kJ electricity 1 mol CO 
! mol O2 
1 mole H2 




250 kJ electricity 


























     





     






               














       














1 mol H2 





275 kJ electricity 
1 mol H2O 
! mol O2 
25 kJ heat (<60°C) 





310 kJ electricity 1 mol CO 
! mol O2 







              










          
             





              


               


              

            




   
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    














    


           
               

                 


Company Compressed H2 Liquid H2 
Gasoline and/or 
methanol reformer Cars/year LCV/year 
GM X X X 6.259.520 3.055.575 
Toyota X   7.211.474 1.108.333 
VW X X  5.964.004 256.777 
Ford X  X 3.565.626 2.586.284 
Honda X   3.868.546 43.268 
PSA X   3.024.863 432.522 
Nissan X   2.650.813 641.734 
Fiat X  (x) 1.990.715 536.578 
Renault X  (x) 2.276.044 392.996 
Hyundai X   2.292.075 67.003 
Suzuki X   2.284.139 312.177 
Chrysler X  (x) 754.855 1.779.269 
Daimler X  (x) 1.335.226 257.350 
BMW  X  1.541.503 - 
Mitsubishi X   1.100.528 304.273 
Top 15 production 46.119.931 11.774.139 
World production 56.301.121 12.775.910 
Top 15 share of world production  81,9 92,2 


           













































                









              


        
              
                 
        
      















   
             





























































            


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D.2.4 Transport demand and distances travelled 
            































           
           
           
           
           
           
           
           
           
           
           
           
           
           


           
              






























































0 50 100 150 200 250 300 350 400
km













         
  

            
                   
            






   
   
 







               


               







             
           
                    











































    

        
          





                
  
    









     
     
     

        
        
        
        
        
        
        







        
        
        
        




               
    
         

 




              
 































         









              


    













           
       
             









        
     
       
  
      
       
     

      
















































               
             




       


         



















       
       
       
       
       
       
       
       





                
               
             
              








            






            
       
               





     
     
     
     























               

      









                  








    
    






    
    
    

 
             
  












               































     







       
            














     

      

      
    
      
   
      

    
     

       
     

     
















     











     

                











        








            
           
        












             













                























































        
























              
       





               


















             

                
    




   

      









               


     

              
        


           
       
            


            
            
             

          
               









       


             

               

•       
          






























              
              
              
              
              
              
























              
              
              
              
              
              







                  
                   
                   


          
               






                 
               












     
     
     






        
             

  
             











     
     
     
     

















































































USA Scenario 1 Cumulative
USA Scenario 2 Cumulative














             
             
             
             
             
             
             
             
             



















































































number of cars 
[thousands]
USA Scenario 1 Cumulative
USA Scenario 2 Cumulative

















               
     

                
                 





















      
        








             
             
             
             
             
             
            
            
             








             
             
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
             
               
  
            
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    
            

  
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.7 Conclusion on transport scenarios 
             
            
     
          

 
              

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

     

            

               


      


        
               
             





         














             












 =        

                 




































           








































     
        
      
       
     
     

































































































































































































   
   
   
   
   






























   




   




   
   
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   
   
  
   
   
   
   
   
  
   
   
   
   
   






   
   
   
   
   
   
   
   
   
   


   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   











































































































































































































































































































































































































































































































                                                                                                                                                            








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